Epigenetic drugs and their molecular targets in testicular germ cell tumours.
Current treatment regimens for type II testicular germ cell tumours (TGCTs) achieve cure rates of ≥95%; however, 1-5% of TGCTs develop resistance to standard platinum-based chemotherapy. Patients with recurrent TGCT typically receive high-dose chemotherapy, but this treatment results in severe adverse effects and cytotoxicity. Thus, alternative treatment options should be considered to improve patient well-being and quality of life. Epigenetic drugs could be feasible options for TGCT treatment. Several compounds have already been tested in TGCT cell lines and xenograft models with promising results. These compounds include DNA demethylating agents (such as SGI-110), histone demethylase inhibitors (such as the lysine-specific histone demethylase 1A (LSD1) inhibitor CBB3001), histone deacetylase (HDAC) inhibitors (such as romidepsin) and bromodomain inhibitors (such as JQ1). Despite the diversity in their molecular effects, most epigenetic compounds show strong overlap in their genetic response. The use of epigenetic drugs in TGCTs triggers a cellular stress response, induction of differentiation and downregulation of genes associated with pluripotency, leading to growth arrest and apoptosis. Additive effects are seen using a combination of JQ1 and romidepsin. The availability of dual drugs (such as LSD1-HDAC1 hybrid inhibitors) could additionally take advantage of drug synergy effects. Thus, epigenetic drugs are novel tools that could be combined with standard therapy approaches to improve treatment of TGCTs.